
Maroh 8, 1953 

Dear Dr. Felix: 

I have delayed thie reply to your letter of February 10 to 
comprete some oomparisona with varioue 5. typhi 0901 cubcultures, aid 
other taeka. Tour pa&age arrived airmail promptly on the 17# of February, 
juet priot to my return from a three-weeke trip to Chamblea, Oar 

I have read your remarke, on phaga with the most attenfire interest. 
Perhaps 3 oould conclude a nummary of' my own poaitlon with the notion that 
Wih I cc~z~ot dispute ynw poeitlon, and au willing to aocept it with only 
the reservation. t&t the alfemdive tiewu have still something to offer that 
may someday be s8co~1ciled with your own. Perha* after having acquired more 
experiences end wit% thie, oonfMenee, in thinking about the probkm. I xill 
be ablo to adopt % XIWB dY’atmat5ve psr~poctive. 

To turn a~&13 to mars tangible problema, your two atlboulturen of 
O-901 have behaved nWh 1ikLs the copies already examined hero. That 3.0, with 
the help of e euf'ficientlg exacting oelocfive %&&quo, it is hot diZ'icu2.t 
to moure motile revezzsions, sll of which F,xve been C:- (ahoti!er exaaple of 
the gemtic stability Of a latent potentiality). This Pinding is not inccnois- 
,tent with Vie rtnhi?.ity GP O--?Ol. in laboratory prncticd, and ia quite, unT,ikely 
to have n.y,r prnctiaal ISYTY’COZ any~!isre, a8 th8 %Wtatlan rate” For roatored 
tuotili~y WOUL I J be ne~ligib?e except under ;fraetAc salectfon. !!y Cschni~uc has 
been to ntroke loopfule of broth culturea of 001 on ?etri plates of soft 
ge 1at in-agar [according to Edwarde, eta). AfY,er 48 hours inclubation, one will 
observe, in ganeral, .xboiit on8 8Wal2l to a plate whioh, of cOuF88, evontudly 
spread8 throughout 2.h8 plat8. Such SZXYSX 8~~~ne CEL;? 3~ ~.ndur,o~ in vary r;uch 
greatar nrwb~ra by th8 transduction of motility f~~ctars f’rom other cS,rdns, 
but are always & regadlaas of the EserotyFc 6f the ~curce etrain. Dr. Stacker 
may have mentioned acme more detaila of these experimnts. O-901 10 auffi- 
aientlg stable, in our judgment, a@ to be useful in these experimente; many 
other O-variants” have proved to be SJ muoh lea8 stable ae to parr2.t oonfusion 
between opontaneous and franeduced rrotility. I oan only conalude that this plate 
method Is more effeotlve in aelaoting for motile reversions than the teohniques 
more generally practlaad, probably because of the much larger size of the popu- 
lation testedj fOF motile oomponent8. I am very g&&d to have your conment 
on preeervatlkon of oulturee: we are adopting this technique forthwith. May 
I add that the “B-0” strain reoommended for serum diagnoeia, if thla is the 8ame 
as Edwardo’ #13, Ky. hull. 54, l$&, 1 8 also euseeptible to reversion though muoh 
more alowly and infrequently than Mol. There are few things abeolutelg atable 
under the #sun, if we have the resources to examine euf’fioient nUmb8rQ! 

It is againet the philosophiaal baokground of thia statement that 
I venture to suggest that the Booy-Wolff & Landy experiment6 should be exa- 
mined more fully. I am fully oonaardti with your criticism, and pleaasd 
that m it laeued from 80 authorritative a souroe, for I am sure that 
these phenomena are not what they appear, prima faale, Lo be 40 these 
workere. At least, Booy & Wolip and Cr6z6 have not eonvinoed me that 
they have induoed an@ ohange, or traneferred any trait. They do appear to 
have a teahnique by whioh, as with animal paosage, Vi+ or Vi-like strain6 
can bs selected from O-901, a result which ie not feaelble by ordinary 
in vitro manipulations. It ~eem8 not unreasonable to me that the oooked 
bacteria used in these experimente may develop 8ome antibactuial properties, 
againat whiah the Vi subetanoe BerwB for come proteotion. At any rate, I 
am mare that your oritioimn will help to epur a more th##rough analyeia of 



the ehangs . 

B Please forgive me for my obf’uecration about “reucumnending Crsz;e’e addreaa”s 
I was rather passing on what CrezQ aeked of me, whiuh I gather fe that I, In a 
eenee, intrdhdrrs him to you. At eonelderable risk of prsetanption, may I consider 
thl.8 done? I have been hoping that Crsze crould be induced to correspond with yout 
unlike came of your other correepondents, he appeare to have hit upon the came 
phenemenon, but is rather eager not to m jronp to any ooncluolons about it, 
and to seek some experleneed advioe. $ J?% questions, I obvic;.\aly cannot do thin, 
but it is come measure of Profaseor Greze+unfamiliarity- with the ffeld that he 
has no+, consulted you in the firet instanoe. I Icw imagine that he will writg 
to you directly, on my reoommendatlon. (His address, by the way, is Xnstitut de 
Barter iologie , Facul-+,a de M%dscins, Angere, Frmce). 

iihnrmrvm Aa to &uig&pv'~ i;hage, I ti@Gd have iLo ConCWrr G.S to A&a reliabfllty 
of thie laboratory (thugh, in Pact, two 0" four samplei iao reyreasnted were nof 
H phagee at all). “VXII-13’ appeare to GOlQ02Xi to Ser.‘;ic’u OiQinal daocrbptlon; its 
lack of’ Ii-epecificity is baaed on further axpsrimentc which in 05 way acmtradfct, 
the original teetisr they were simply not extensive enough. 

I am et%11 workbg ~5th the phages 01-j. While as you my, they rarely steri- 
lize a sm&&Wzu eenshtive cuit-ure, 5ne needs eurvival rat;ios of perhape 1% or 
more for sucoeasful transduetlono HOWever, I belie* I now have home maeifstant 
variante, atill ” mno5th", which adaorb 03 without groes lytii; response and theee 
may be more amenable. 

While worfdng with Edward8 last month, I tried to lock into the question 
why some ~eruma would evoke phase Yariante from eo-@alled monophaalc typee, eucrh 
ae S. choleras-atie, kunzendorf. The ineffe&ivenesa of kun$endorf nnd berlin, 1,y.. .- 
aerume, aa contrasted with the ef+f'eotiVcmsse of other 1,2 and 1,3**~ ~eruum %n 
eecuring the 2 phase has been thought $0 be passible evidence thcat theee variations 
are induoed ae well ae selected by the 1,5 eertawm Ao one might expect, the result 
actually appeara to depend on (uneuepsoted?) cress-reactions. 
can be obtained from kunzendorf will agglutinate to 1~9 in k&&$?~&~but 
the reactfvity fe impaired not only by heat, as is usual for the H antigene, but 
also by the cruatomary formalin treatment. This latter 2.0 why I imagine the reaction 
not to have been detected earlier ( or has it in faot been reoognlzed), and if so 
formalin-lability should perhaps be attended to in other fnveetigationrs. (I have not 
yet been able to- coneult Edwards for thle last detail, 80 lease hold me reeDoneible 
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perhaps more aloes attention can be given to 
the reaction wae first detected. In genera 
are used to ietsot alternative phaaeeo whf, 
best for suspected kunzendorf straina/ ieolated %n 1,5 phase, it eervea very 
poorly for jmiaaa and %orehead 1,5.. .” serum may be muoh better. 

Just an a4 boo auggeotion from rending your recent reprints, on the 
behavior of bacteria heated at 75’. Night the peculiar physical bekatior be 
ralated to the release of nuoleic aoids? Some workers in Italy have reported 
that these are liberated at, I think, about th&e? Sompera%vo. It wuld not be 
dl.fTioult to test the -&ftCt of mxw deaoqM.bomcleacc or H.bonuolease CM the 
smelsl;enay of the FRKp!mime. (Of’, WeH.0. Bull. 61.. . 17523 I dorr’t haw the 
fulS. rt3 Forenoa). 


